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dislodge the gem from It� precious matrix. The ba�e 
is composed of ebony decorated with silver. This work 
of art was brought again upon the market by the re
cmt razing of tile Villa Neuman in the Potsdam �treet. 
For the a�tonishingly low price of 2,020 marks (about 
$505) it va�sed inlo the posse��ion of its new owner. 

HIGH-SPEED, LONG-DISTANCE ELECTRlC 
TRACTION.* 

By CIlAI:L1(� A. MUIIGle. 
IT iH a fact well recognized, at all events among en

gineers, that the time occupied in being transported 
from one city to another i� greater than it �hould be, 
and that the average speed of modern travel is rela
lively low, and has not advanced in the same ratio 
as have many other important civilizing agencie�. 

If our office� had ueen on the tenth floor of the Com
mercial Cable Building thirty years ago, it would have 
taken us 'four minute� to reach them from the ground 
fioor, uut to-day it take� us only a quarter of a minute, 
a saving of over 90 [ler cent of time. 

I remember hearing my father tell the �tory of how it 
used to tal,e him 48 hour� to go 100 miles by canal 
boat �ixty yean; ago. After thirty years he got over 
the �a'me ground in three and three-quarter hours by 
rail, or a �aving of 90 per cent of time. 

If the �ame relative progre�s had been made in the 
last thirty year� in transportation, we should have been 
traveling at the rate of over 200 miles an hour to-day; 
but, as a matter of fact, the schedule time over this 
same road i� only 20 per cent faster than it was thirty 
years ago. 

In other words, it �eems that in the last thirty years 
condition� have improved over 90 per cent when travel
ing away from the surface of the earth, and only 20 per 
cent when traveling along the surface; or that there 
has ueen over 90 per cent increa�e in efficiency in the 
former case, witp. 2.,000 potUlds per ton re�istance to 
fight against, -and only a 20 per cent increase in the 
later ca�e, with approximately 20 pounds per ton resist
ance. 

Pos�ibly some of these astounding facts were re
volving in the urains of two of the greatest industrial 
chiefs' in Europe, Messrs. Rathenau and Schweiger, 
while they were making a trip from Berlin to Milan, 
�ix years ago, at a schedule speed of 30 miles an hour. 
The result� of their ueing thus accidentally thrown to
gether on this occasion were the tests made between 
Marienfelde and Zossen in the years 1901, 1902, 1903. 

As i� generally known, these tests were made under 
the direction of a company organized for the special 
purpose, and known as the "Studiengesellschaft fUr 
Elektri�che Schnelluahnen." 

The oujects of the tests were to make a �tudy of 
many of the heretofore incompletely known, and in 
some cases wholly unknown, factors entering into elec
lric traction at speeds never uefore attempted, such as 
collecting current at high voltages, traction and air 
resistances, ue�t de�ign of trolleys, motor�, transform
ers, bral[e gears, and trucks, the power required to run 
at high speed�, the details entering into the construc
tion of the permanent way, and the collection of other 
data, in order to calculate costs of future installa
tions. 

The track sclected for the experiments parallels the 
main line running �outh from Berlin toward Dresden, 
and is Ilsed by the Ministry of War for giving instruc
tion to the railway corps of the army. The car barn 
was located 5 miles from Berlin, at Marienfelde, where 
the teHts were started toward Zossen, 14 % miles dis
lant, over a tracl, having only two decided curves, of 
1 V! mile� in radius each. The first one occurred 3lk 
III iles from the car uarn, the second 7 miles further on, 
leaving 4'7" mile� to Zossen. 'l'his practically divided 
the line into three parts-4 miles at each end for ac
celeration, and 7 miles for running in the middle
with almo�t no grades; conditions about ideal for the 
tests contemplated. 

Power was supplied from a central station seven 
mile� rli�tant to a caule house along the line a little 
over one-half mile from the car uarn, where it was con
nected llireclly to the trolley wires through automatic 
circuit interrupting devices. 

The apparatus installcrl in the Allgemeine car differ
ed quite materially from that installed in the Siemens 
& Halsl[e car, and my remarks will refer only to the 
apparatus u�ed in the Allgemeine car. 

The car uody was 69 feet long and 91,4 feet wide, and 
was divided into three compartments uy a �o-called 
machine room, 12 feet long in the middle, which con
tained the starting rheostat and high-potential switches, 
and was not allowed to be occupied while current was 
on. The other two compartments were utilized for 
measuring instrument� and for passengers, and were 
connected uy a narrow passage through the machine 
room. 

On either �ide of the machine room underneath the 
cal' floor the transformers were fastened. The six
wheel l.ru('][s we,re spaced 43 feet H',.; inches from cen
tcr�, and the 49 3-16-inch wheels had a ba�e of 6 feet 
3 inches, which was increased later to 8 feet 2% inches. 

Threc-[lhase current was used, and the highest re
corded voltage in the car during any test was 14,150. 
The current collectors were of the sliding bow form, 
six in number, and placed in groups of three on each 
end of the car, two bows working in parallel on each 
plane. 

The weight of the complete car with fifty passengers 
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wa� 100 tons (2,000 pounds to the ton), which was in
creased four tons in the la�t year of the tests uy al
terations necessary to accommodate the Hew truck� 
and by balancing weights. 

Passing over hurriedly the results of each year'� 
tests, in order to give a general idea of the manner 
in which they were conducted, and before taking up in 
detail the actual construction and installation of the 
apparatus-which will be the main theme of my re
marks-we may summarize as follows: 

The first year, September, October, and Novemuer, 
] 901, was what might be termed a "try-out" period. The 
entire installation, with the exception of the permanent 
way, ueing new, it was necessarily handled with greater 
caution than it would have been if the apparatu� had 
been of a more �tandardized con�truction. Before the 
car was taken from the worl,s all apparatus was thor
oughly tested, and for this purpose a stationary bed
plate, having four run wheels, was arranged under 
each truck, the wheels on the bedplate having profile� 
similar to rails, and made wide enou�h for bral,e 
straps of dynamometers. 

In this manner the motors were run up to speeds 
cOlTe�ponding to 200 kilometers, and the power re
quired was measured with the dynamometers. 

Very elaborate tests were also made on bearing fric
tions at high speeds, and interesting data were collected 
on the properties of different lubricants under severe 
con�iUons of pressure and speed in connection with 
different metals and alloys. 

From the results of these test� the rolling friction 
was estimated to be about 10 pounds per ton at 125 
miles per hour, which was somewhat in excess of the 
values found during the actual operation of the car. 

Numerous other preliminary experiments were made, 
to determine the air resistance, the prop'er form of the 
car end, the best design of current collector, and an 
efficient brake rigging. 

After all apparatus had been given as thorough a 
shop test as possible, the car was hauled approximately 
500 mile� uy a steam locomotive, in order to loosen it 
up. After this many different runs were made, the 
maximum speed attained during this year's tests being 
100 miles per hour. 

During the progress of these preliminary runs, it 
was shown conclusively that no trouble would be ex
perienced, as had been anticipated, from collecting 
currents large enough to run the car at 125 miles per 
hour, with voltages up to 14,000, provided the car 
could be made to run smoothly enough. Some trouble 
was experienced in keeping the sliding bows on the 
trolley wires, but this was mainly due to the viuration 
of either the car or the trolley wires, rather than to 
any fault in the design of the trolleys themselves. 

It was noted very early in these tests that the per
manent way was not at all suitable for running car� 
of·this weight at such speeds. It was decided to re
place the 67-pound rails with heavier ones of 82 V� 
pounds per yard, and to increase the size and number 
of ties per rail over the middle portion of the road, 
which also was to be furnished with guard rail� for 
ten miles of its length. 

Above 90 miles per hour the car began to sway from 
side to side very decidedly, and it was considered un
safe to run auove a maximum speed of 100 miles per 
hour. This made it necessary to alter the design of the 
truck, and to allow a portion of the weight of the car, 
which was carried entirely at the truck center, to be 
borne by the truck frame. It al�o suggested the idea 
of flexibly supporting the center-pin bearing in the 
truck. Both features were admirably carried out in 
the design of the truck used during the last year of the 
experiments, which will be described in detail later. 

The electrical data obtained during this first year's 
test� were duplicated in the third year's tests, which 
were carried out in a more elaborate manner. There
fore no summary of results will be attempted now. The 
braking facilities were not at all sufficient, although 
two shoes were applied to each of the twelve wheels. 
This was due mainly to the arrangement of levers and 
to the fact that only two brake cylinders per truck 
were used, which was changed later to four cylinders 
per truck, and to a much simpler lever system. 

The second year of the tests, September, October, 
and November, 1902, was occupied mainly in determin
ing the train re�istance at different speeds, in meas
uring the power required for different loads and speeds, 
in determining the los�es to the transmission line, in 
collecting the necessary braking data for computing tho 
coefficients of friction for different speeds, and in de
termining the alterations necessary to be made in the 
car and the permanent way, to allow us to run up to 
125 miles per hour. 

These tests were conducted up to a speed of only 
75 miles per hour, as the observations of the previous 
year showed that the permanent way would not stand 
much higher speeds. To determine the train resist
ance as well as the energy ab�orbed in running tlle 
car, a distance of four miles, starting at the car barn, 
was very carefully measured, and all curves, grades, 
and levels were abSOlutely fixed. This made it pos
sible to correct the ob�erved data so accurately that 
the recorded results in this year's report are of the 
greatest value. 

The brake tests made in this year were not as �at
isfactory as those in the following year, on account of 
the complicated brake rigging used, which did not al
low of easy adjustment, and which I will not therefore 
attempt to analyze. 

Suffice to say that the maximum retardation of two 
miles per hour per second was recorded at 70 miles per 
hour with a total brake pressure equal to 155 per cent 
of the weight of the car. At the conclusion of the tests 
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1hi:; year it was found necessary to build new trucks 
with a 2-foot longer wheel base, and to support the car 
uody on the truck frame at some di�tance from the 
center pin; also to flexibly �upport the center pin in 
the truck, thereby allowing the car uody to have a 
movement of about one inch on each side of the truck 
center independent of it, and in a line at right angles 
to the track. In order to observe the action of the 
springs and their connecting levers, it was decided to 
place them on the outside of the frame of the truck. 
The te�ts this year were of value in showing what al
terations in the car and permanent way were neces
sary in order to be able to run at higher speeds. 

The tests of the third year, which were the most 
elaborate and formed a reliable check of the previou� 
tests, have given us a substantial uasis upon which 
high-speed work may ue attempted. 

The results noted in the behavior of a type of appar
atus never before used, and operating under actual con
ditions of service, combined with the experience gained 
in the construction of the permanent way, give u� a 
basis upon which the �olution of the proulems of high
speed transportation may be eslauli�hetl, and make 
the whole question considerably less formidaule than it 
once seemed. 

In the first place, they showed us that it wa� prac
tically possible, from an engineering point, to move 
from place to place at least twice as fast as we are at 
present accustomed to. 

Data of very great value were secured on the much
discus�ed question of air resi�tance, and although the 
formula may not be straightened out to suit everybody, 
we know positively if we run our car, for instance, 50 
miles per hour, we can expect a maximum air pres�ure 
of about seven pounds per square foot at the front of 
it; and if we double the speed we will get four times 
this pressure, and if we triple the speed we will run 
into trouule and get nine times this pressure. If we 
shape the nose of our car properly, we will be aule to re
duce these figures 10 per cent. Also, if we run our 100-
ton car 50 miles per hour on a level track without pay
ing much attention how the front of it is shaped, it 
will tal,e about 150 horse-power. When we double the 
speed, it will take six times this amount of power; but 
if we attempt to triple the speed, i. e., to run at 150 
miles per hour, we would have to supply about eighteen 
times the amount of power it takes to run at 50 miles 
per hour. 

These facts are not so serious as they seem, when we 
consider that the amount of power nece�sary to drive 
a car or train at 100 miles per hour, with which we 
would be content at present, can easily be applied to 
the axles without any alteration in the standard gage, 
and in fact, with very l ittle, if any, change in the 
standard truck constructions. 

As had been anticipated, the new truck used this 
year, with its greater wheel uase, worked much more 
satisfactorily than the old one. The feeling that the 
car body was being carried along by something that 
knew its uusiness came to all who took part in the te�t�, 
and the sense of security when running at high �peeds 
around curves was a comfortable one. 

This was due not only to better designed trucks, and 
the manner in which the car body was supported on 
them, but also to the excellent service given uy the 
new 821h-pound rails, the closer-spaced ties, and the 
more substantial ballast. At the very outset of the 
tests considerable difference was noticed in the be
havior of the car when running auove or below 100 
miles per hour. At about this speed the car seemed to 
take on a swinging lateral motion, which at times be
came so pronounced that it endangered the overhead 
work and created a feeling of insecurity in the pa��en
gers. 

The cause of this was found to be the unsymmetrical 
disposition of the motors and transformers on the car. 
This was ascertained by taking the weight of the car 
under each wheel, which showed a maximum variation 
of 1 % tons in some cases. 

This was counteracted by placing weights along the 
floor of the car 41h feet from its center line at each 
truck, after which no further vibration was noticed, 
even up to the highest speed�, and the car ran as 
smoothly as our Pullmans. 

The working of the trolleys was �atisfactory after 
they had been properly adju�ted, but it was evident. 
that a more substantial construction would have to be 
adopted on installations where schedule speeds must be 
adhered to. 

The braking results of this year were most interest
ing, and showed very distinctly that it is a difficult 
matter to keep the retardation a con�tant value with 
the braking apparatu� at present at our liisllosal. The 
curve of retardation, instead of ueing �traight, ha� a 
most undesiraule peak at each end, showing that for 
ideal conditions it is necessary to increase the brake 
pre�sure a few seconds after it has been applied, and 
then to leave it in charge of an automatic device which 
decreases it as the speed decreases, and a� the coeffi
cien t of friction increases. 

The enormous brake pressures needed at high spec:ls 
to give a comparatively low retarrlal ion, show very 
plainly that our fami! iar friend, the coefficient of fric
tion, is not goiI;lg to hel]J us in the same proportion that 
he is doing at present; but if he doesn't, electrical 
means will most likely help us out. For instance, it 
was found to take about % of a mile to stop the car 
when running 110 miles per hour, the in.tial brake pres
sure being 150 per cent of the weight of the car. If we 
had some means of keeping the retardation constant, we 
could have stopped the car in % of a mile by using the 
same pressures. Under the most favorable condit ions 
the car could not have been stopped in less than % 
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mile when running at 110 miles per hour, which would 
require a retardation of 314 miles per hour per second, 
which is about the limit of braking with this type of 
braking apparatus. The pre·eminent value of the brak
ing system employed lay in the fact that it never failed 
in its operation during all the tests made, and the feel
ing of security which its absolute reliability inspired. 

When you see the end of the road or a sharp curve 
coming for you at 125 miles an hour, you begin to feel 
a little uncomfortable, and reach instinctively for that 
little polished brass handle whose place in the engi
neer's ca.b is assured in all high-speed work, and the 
knowledge that it can be relied on is most reassuring. 

To sum up briefly, the first year's tests served to in
spire confidence in the undertaking, and to try out the 
apparatus; the second year showed conclusively what 
was necessary to make the future tests a success, as 
well as furnishing a great deal of unquestionably accu
rate and importaut data. 

The third year's tests give us a safe foundation upon 
which we can base our future work in this field, and 
occupy a unique place in modern engineering, in 
showing results of the highest speed ever attained by 
any vehicle on wheels. 

We will now pass to some of the details of the ap
paratus used in the tests, which will be illustrated on 
the screen. 

[A number of slides were here shown.] 
These few details of the more important pieces of 

apparatus, which made the collection of such valuable 
data possible, are of interest to us as showing not only 
how these particular results were accomplished, but in 
giving us an idea upon what lines to base our calcula
tions in similar undertakings. The designs of tbe in� 
dividual pieces of apparatus themselves may or may 
not meet our fancy;, but, as an aggregation of parts 
working together for a single purpose, they did their 
work admirably. 

In looking o�r the'ir weights and dimensions we are 
struck with their magnitude and liberal margins, and 
the idea of "better too strong than too weak" seems to 
be rigidly adhered to. This was purposely followed in 
all constructions of the more important pieces of ap
paratus throughout the car, as it was not intended to 
use these exact designs for future equipments. They 
give us, however, a most valuable precedent with the 
assurance that they will work, which is a valuable 
asset in estimating on similar projects. Basing our 
ideas upon some of the observations and experiences 
gained in these tests, we would make use of the follow
ing points in approaching a similar problem: 

1. Keep the car body as near the rails as possible. 
2. Arrange all heavy pieces of apparatus so that their 

centers of gravity lie in the center of the car, or sym
metrically placed to it, and as near the earth as possi
ble. 

3. All apparatus mounted above the car floor should 
be as light as their design will permit. 

4. Make the overhead trolley contact above the car, 
in preference to the side of the car. 

5. Support the motors flexibly on the axles of the 
trucks. 

6. Give the front end of the car a wedge shape. 
7. Support the car body on the truck frame at some 

distance from the center bolt, and allow it a flexibility 
in a line at right angles to the track, independent of 
the truck. 

8. Make the total wheel base of the truck of ample 
dimensions, and not less than 20 per cent of the length 
of the car. 

9. Build the road as straight as possible, and where 
more than one track is used, make them further apart 
than our present practice would suggest. 

10. On curves, make the approaches of the elevated 
side of the track longer than usual. 

If it were possible to have the wheels along the sides 
of our cars and the rails between the floor and roof 
lines, we should have very comfortable traveling. Any 
condition approaching this, as by keeping the car body 
near the rails, would share in the benefits thus derived. 

A German engineer of considerable prominence has 
advocated lowering the floor of the car between the 
trucks, in order to make it ride steadier, utilizing the 
space above the trucks for second and third class pas
sengers, or for freight and baggage. Although this 
might be too radical a change in designs of our stan
dard practice, and would not harmonize as well with 
conditions here as with those abroad, it would undoubt
edly give good results. That all apparatus should be 
symmetrically mounted in relation to the center line of 
the car was very evident as we approached the 100 
miles per hour figure. Our motors were mounted 
slightly out of the center line of the truck, and it was 
found necessary to use 275 pounds per motor to coun
teract this. 

(To be continued.) 

A CURIOUS INDUCTION EXPERIMENT.* 
By CHAI!LJ£S E. BJ£NIlAM. 

THE following curious experiment, simple as it is, 
will probably be new to most readers. Place on a 
level table two glass tumblers which have been first 
freed from any superficial moisture by warming them 
near a fire. Lay a book on each tumbler, the two books 
being of similar size. The longer sides of the books 
should be parallel with each other, and the supporting 
tumblers should be at such a distance apart that the 
two books are about one inch apart. Place a third 
book of the same size on a sheet of glass. which must 
also have been well warmed at the fire. The third book 
must be laid so that it rests crosswise over the other 
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two, with the sheet of glass between them, as shown 
in Fig. 1, in which the dotted line represents the piece 
of glass, the proportionate size of which is thus indi
cated. On the top book lay a penny, as indicated in 
the diagram, to act as a conductor for drawing off the 
eiectric sparks which are to be produced by this singu· 
lar arrangement. Now taking the glass carrier, and 
holding it near the front edge, move it, with its book, 
horizontally right and left, so that the upper book is 
in turn over each of the lower ones, in the alternate 
positions shown in Fig. 2. Whenever it reaches either 
of these extreme positions, touch the book underneath 
it with the finger, taking care not to touch the other 
book, nor the upper one. When the upper book is in 
the intermediate position shown in Fig. 1 it must be 
touched, taking care to avoid the earthing of either of 
the others. Repeat this cycle of movements twelve or 
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Fig, I.-A and B the two lower bu(,ks. C the upper 
book, resting on the glass plate D, and carrying a sUlall 
coin, laid on the top of the book. 

twenty times, and then, on lifting the glass plate with 
its book away from the influence of the other two, a 
little spark may be drawn from the penny on present
ing a finger to it. After drawing the spark replace the 
plate in the intermediate position, Fig. 1, and on earth
ing the upper book again by touching it,as before, its 
charge will be restored. Continuing the movements, it 
will be observed that the charge is a growing one, in
creasing at each cycle, being only limited by leakage 
from the book corners and by the capacity of the book 
surfaces. The charge on the upper book may be given 
up to a Leyden jar each time without loss if the com
munication from it to the jar is always made previous 
to its intermediate position, in which, when it is 
earthed, its loss is made good by induction from the 
books below. Using large books on the tumblers awl, 
for the upper one, a book of equally extensive surface, 
though thin for the sake of lightness, quite a strong 
charge may soon be accumulated in the Leyden jar. 
If the tumblers and glass sheets are coated with shellac 
varnish they are less liable to be affected by moisture, 
and the preliminary warming is unnecessary unless 
the atmospher� is very damp. The effect is enhanced 
by using rounded pieces of board instead of the books, 
and the best effects of all are produced if the conductors 
are of metal. Three shallow cake tins, about eight 
inches in diameter, will give very fine sparks, and the 
snap of the induced charge quickly becomes audible at 
each successive earthing, the spark of inflowing elec
tricity becoming larger each time until the limit of 
capacity is reached. The glass will Indeed soon be
come so highly charged that in moving it the cake tin 
will adhere to it by attraction, while if the lower tins 
are close together a spark will also frequently fly be
tween them as the upper tin passes from one side to the 
other. When this happens, however, the process of ac
cumulation is to some extent checked, and the proper 
distance apart is the shortest distance at which such 
cross-sparking does not occur. 

The experiment is really a modification of one which 
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Fig. 2.-A and B the two lower books. C �he. upper 
book (the supporting glas� plate not sho.Wll) In Its ex
treme left position. U the same book m Its extreme 
right position. 

has already been described and explained in Knowledge 
(November, 1904). Each of the lower books receives 

an infinitesimal charge by induction from the upper 
one which without losing any of its own, is in its cen
tral' positi�n enabled, when temporarily earthed by 
touching, to take up an induced charge from the joint 
influence of both the under ones. Its original charge 
is thus multiplied at each cycle. Where that original 
charge comes from is, of course, a mystery. It is 
infinitesimal, but it is there somehow, and may be 
either positive or negative-sometimes one, sometimes 
the other. It appears that all insulated bodies are at a 
slightly different potential from earthed bodies, and 
though it may be difficult to say exactly why they 
should be, the fact that they are is sufficient to ac
count for the apparent miracle of self-excitement which 
characterizes nearly all induction machines. 

Perhaps one of the most interesting suggestions aris· 
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ing from the experiment suggested above is in con· 
nection with the phenomena of atmospheric electricity. 
The effect of the movements of the books is so obvious
ly suggestive of the influence which cloud masses must 
exert upon each other when one passes over two, with 
an intervening space to separate them, that there is no 
resisting the conclusion that in the phenomena of the 
thunder storm we frequently witness on a large scale 
an almost precisely similar experiment of Nature to 
that which we have been performing on the dining-room 
table with the three books to represent the cloud 
masses. Especially suggestive is the flashing of the 
sparks from one of the lower plates to the other, which 
oCClirs, as already mentioned, when they are placed very 
close together every time the upper plate passes across 
them. Here undoubtedly we have the very counterpart 
of the phenomenon often observed in a thunder storm, 
when, drawn by the influence of some upper layer of 
moving cloud, the lightning flash darts across from 
one charged cloud masr to another in a lower stratum. 

THE NEIW COURSE OF CHEMICAL ENGINEERING 
AT COLUMBIA UNIVERSITY.* 

By ElJlVluNIJ H. MILLIm. 
THJ£llE is a distinct demand for a chemist who com

bines with a solid knowledge of chemistry considerable 
familiarity with both mechanical and electrical engi
neerin�, a man who is able to look at any proposition 
or process from the standpoint of the engineer as well 
as from that of the chemist; a man who can fill at first 
an analytical position but who is, on account of his 
engineering knowledge, better fitted to become a super
intendent than the man trained only in chemistry-in 
fact a chemical engineer. 

It has often been said, and with truth, that it is im
possible to make a man both a chemist and an engineer 
in four years, when it takes four years to make him 
either. It must be admitted at once that a much bet
ter chemical engineer can be turned out in seven years 
than in four. We need no new courses for this; the 
student graduates as an electrical or mechanical engi· 
neer and then, preferably after a couple of years of 
practical experience, returns to the university for the 
study of chemistry. Such a man has his engineering 
foundation finds the need of chemistry by his factory 
experience: and brings to the study of chemistry.a ma
ture mind and an enlightened desire for Imowledge. 
His work in chemistry should be emphatically a uni
versity course leading, after the courses in analytical, 
inorganic, organic, physical, and industrial chemistry, 
to research work, and finally to the doctor's degree. 
Such a man has had the best training for a technical 
chemist or chemical engineer, for he has had both the 
engineering and the practical carrying out of work on 
one hand and the three years' study of chemistry with 
research work to develop his ability for investigation, 
on the other. 

There is, however, a powerful and practical objec
tion to such a course-the expense. The problem to be 
met at present is to approach this ideal as nearly as is 
possible in a four years' course. Such courses have 
been established at the University of Pennsylvania, at 
the Massachusetts Institute of Technology, and else
where. The course which follows differs from these in 
many respects, the most important being that it is 
based on higher entrance requirements, viz., sixteen 
points by the examinations of the College Eiltr:lllce Ex
amination Board in the following subjects: algebra, 
geometry, and plane trigonometry, chemistry and phys
ics with laboratory work, freehand drawing, English 
literature, composition and grammar, American and 
English history, French, and German. No time is de
voted to these subjects after admission, so that the en
tire four years is given up to chemistry, engineering, 
metallurgy, mathematics, mechanics, physics, and min
eralogy. It is only by starting with these high en
trance requirements (for the details see the pamphlet 
of the College Entrance Examination Board) that 
enough time can be found for the subjects essential to 
the chemical engineer, so the course to be given next 
fall at Columbia University contains more chemistry 
and more engineering than any four years' course so 
far proposed. 

A CLARlFIER FOR WINE AND BRANDY. 
TUJ£ first clearing composition, called "Heins quick 

clarifier," consisted, according to Windisch, of two 
separate fluids and gelatine in leaf form. Solution No. 
1 was composed of an aqueous solution of 6.419 
grammes of anhydrous zinc sulphate slightly adulter
ated with zinc chloride in 100 cubic centimeters of 
water. Solution 2 consisted of 10.522 grammes of crys
tallized potassium ferrocyanide, also in 100 cubic cen
timeters of water. When these two solutions meet in 
the wine or brandy, a strong and voluminous precIpI
tate of zinc ferrocyanide takes place, which carries 
all the other floating particles with it. 

There is still an excess of potassium ferrocyanide 
and a good deal of sulphuric acid present in the filtrate, 
but no zinc. However, not an inconsiderable quantity 
of the zinc is held in solution by the natural acids of 
the wine so that in one case at least there were found 
36.3 milllgrammes of zinc oxide in one liter of clarified 
wine. 

A second wine clarifier, called Miinters rapid clari
fier, lightning, consisted also of two fluids, of which 
solution A consists of an aqueous solution of 4 grammes 
of anhydrous zinc sulphate, 1.26 grammes of isinglass, 
0,1 gramme of salicylic acid, and 0.56 gramme of an 
organic acid in 100 cubic centimeters of water together 
with a heavy deposit of isinglass. Liquid B consists 

* Abstract from the flcboOI of Mines Quarterly. 
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